The impact of urea on viscosity of hydroxethyl cellulose and observed mobility of deoxyribonucleic acids.
The influence of urea on the viscosity of hydroxyethyl cellulose (HEC), and the state and separation of double-stranded DNA, was studied by viscometry, fluorometry, and capillary electrophoresis. The results show that double logarithm plots of specific viscosity against the volume fraction of HEC in very dilute polymer solutions are linear, the slopes of which decrease from 0.96 in 0M to 0.29 in 7M urea. The linear regression plots converge at 0.0029 g/mL, the entanglement threshold of HEC. The inclusion of urea in HEC solution thus provides an accurate method of determining its entanglement threshold from such plots. Above the entanglement threshold of HEC, urea has no effect on the specific viscosity of HEC. Results also show that urea has no effect on double-stranded DNA. No change in fluorescence was observed when increasing amounts of urea were added to a fixed concentration of DNA. To examine the influence of urea on the migration of DNA in HEC, the separation of DNA was carried out by polymer-solution capillary electrophoresis in HEC solutions containing 0 or 7M urea using unmodified capillary. Observed mobilities were used in data reduction. It was found that a parallel relationship exists between the observed mobilities and the true mobilities. In buffers containing no urea, the pseudo-free solution mobility appears to be independent of the DNA size. It was also observed to be independent of the electric field below 300 V/cm, but relates exponentially to it in 7M urea. The pseudo-retardation constants obtained by Ferguson-like plots were observed to be positive for smaller DNA molecules below 300 V/cm and increasing linearly with electric field in 0M urea, but nearly constant in 7M urea.